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,QWHUQDWLRQDO&RQIHUHQFHRQ)XWXUH&RPSXWHU6XSSRUWHG(GXFDWLRQ
$6WXG\RI&UHDWLYH7KLQNLQJIRU&KLOGUHQ¶V3LFWXUH%RRN
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5XLOLQ/LQ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'HSDUWPHQWRI&RPPHUFLDO'HVLJQ&KLHQNXR7HFKQRORJ\8QLYHUVLW\1R&KLHK6KRX15G&KDQJKXD&LW\7DLZDQ

$EVWUDFW
7KLVVWXG\GLVFXVVHGWKHDSSOLFDWLRQRIWKHFUHDWLYHWKLQNLQJWHDFKLQJPHWKRGWRDZHHNEDVLFGHVLJQFXUULFXOXPZLWK
OHFWXUHKRXUVSHUZHHNSURYLGHGE\WKH'HSDUWPHQWRI&RPPHUFLDO'HVLJQLQD7HFKQRORJ\8QLYHUVLW\LQ&HQWUDO7DLZDQ
IRU WKH IUHVKPHQ IURP &ODVV % 7KURXJK LQGLYLGXDO GLVFXVVLRQV WKH VWXGHQWV¶ LQGLYLGXDO GLIIHUHQFHV LQ OHDUQLQJZHUH
FRQVLGHUHGZKHQ JXLGLQJ WKHP WR SHUIRUPSDSHUIRUPDW SLFWXUHERRN FUHDWLRQ XVLQJ WKHLU SURIHVVLRQDO GHVLJQ DELOLWLHV
7KHQGRFXPHQWDU\DQDO\VLVZDVDSSOLHGWRFROOHFWRUJDQL]HDQGDQDO\]HUHODWHGH[LVWLQJGRFXPHQWVDVUHIHUHQFHVRIWKLV
VWXG\)LQDOO\WKHVWXGHQWVZHUHDVNHGWRFUHDWHDQHOHFWURQLFSLFWXUHERRNXVLQJFRPSXWHUJUDSKLFVVRIWZDUHDQGJLYHDQ
RUDOUHSRUWWHDFKHUVVSHFLDOL]HGLQGHVLJQZHUHLQYLWHGWRVFRUHWKHVHZRUNVLQKRSHVRILQVSLULQJWKHVWXGHQWV¶FUHDWLYLW\
DQGLPSURYLQJWKHLUSUDFWLFDODELOLWLHV
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HYHU\RQHKDVFUHDWLYLW\WR


&RUUHVSRQGLQJDXWKRU7HOID[
(PDLODGGUHVVOLQUO#JPDLOFRP
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
37 Ruilin Lin /  IERI Procedia  2 ( 2012 )  36 – 42 

EHGHYHORSHGFUHDWLYLW\LVDIRUFHGULYLQJWKHVRFLHW\WUDGLWLRQDOWHDFKLQJQHHGVWREHLPSURYHGDQG
LWPHHWVWKHFXUUHQWWUHQGDQGIXWXUHQHHGV$PDELOHEHOLHYHGFUHDWLYLW\LVWKHVXPRIWDVNPRWLYDWLRQGRPDLQ
UHOHYDQWVNLOOVDQGFUHDWLYLW\UHOHYDQWVNLOOV$SHUVRQZLWKFUHDWLYLW\FDQVROYHSUREOHPVSURGXFHSURGXFWV
DQG GHILQH QHZ SUREOHPV LQ D SURIHVVLRQDO ILHOG 3URIHVVLRQDO ILHOGVZKHUH FUHDWLYLW\ FDQ EH JHQHUDWHG DUH
RIWHQLQIOXHQFHGE\FUHDWRUV¶LQWHOOLJHQFHLQGLYLGXDOFKDUDFWHULVWLFVDQGVRFLDOVXSSRUWV>@
(VVHQWLDOIDFWRUVRIFUHDWLYLW\LQFOXGHLQWHOOLJHQFHVXFKDVDELOLWLHVRIFRPSUHKHQVLRQDQGLQWHJUDWLRQ
FRJQLWLRQDQGWKLQNLQJVW\OHVXFKDVQRWVWLFNLQJWRHVWDEOLVKHGSUDFWLFHSHUVRQDOPRWLYDWLRQVXFKDV
DFKLHYHPHQW PRWLYDWLRQ LQWHOOLJHQFH NQRZOHGJH VRFLDO HQYLURQPHQW WKLQNLQJ W\SH PRWLYH SHUVRQDO
FKDUDFWHULVWLFDQGFXOWXUDOFRQWH[W$OORIWKHVHIDFWRUVPD\LQIOXHQFHFUHDWLYLW\7KLQNLQJVW\OHLVKRZWRGHDO
ZLWK D SUREOHP XVLQJ LQGLYLGXDO LQWHOOLJHQFH DQG NQRZOHGJH ,W FDQ EH GLVFXVVHG IURP WKH DVSHFWV RI 
IXQFWLRQV KXPDQ PLQG VHOIPDQDJHPHQW LV OLNH DQ RUJDQL]DWLRQ ZLWK GLIIHUHQW IXQFWLRQV  IRUPV DQ
LQGLYLGXDO RUJDQL]HV KLPVHOI LQWRPDQ\ GLIIHUHQW IRUPV WR SHUIRUP D WDVN  OHYHOV OHYHOV LQFOXGH RYHUDOO
OHYHOV DQGSDUWLDO OHYHOV  YLHZV YLHZV LQFOXGH LQWHUQDO YLHZV DQG H[WHUQDO YLHZV DQG  WUHQGV WUHQGV
LQFOXGHOLEHUDOWUHQGVDQGFRQVHUYDWLYHWUHQGV>@
/LWHUDWXUH5HYLHZ
&UHDWLYH7KLQNLQJ
([HUFLVLQJ ZLWV LV D V\PERO RI VSLULW RI KXPDQ EHLQJV &UHDWLRQ LV D SUHVHQWDWLRQ RI KXPDQV¶ YDOXHV
7KLQNLQJLVDPHWDODFWLYLW\ZLWKDSXUSRVH*RRGWKLQNLQJLVDKDELW&UHDWLYLW\LVDSHUVRQDOWUDLW+RZHYHU
RQH¶V SHUVRQDO WUDLW PD\ LQIOXHQFH RQH¶V FUHDWLYLW\ &UHDWLYLW\ RIWHQ LQFOXGHV FRQFHSWV VXFK DV FKDQJHV RI
V\PEROLFV\VWHPVLQIOXHQFHVRIFXOWXUDOWKLQNLQJDQGDIIHFWLRQWUDQVIRUPDWLRQ*HQHUDOO\WKLQNLQJPHWKRGV
XVHG WR LPSURYHFUHDWLYLW\ LQFOXGHEUDLQVWRUPLQJ V\QHFWLFVPHQWDO LPDJH FUHDWLYHSUREOHP VROYLQJPLQG
PDSSLQJODWHUDOWKLQNLQJUHVROYLQJSUREOHPVZLWKQRQWUDGLWLRQDORUREYLRXVO\QRQORJLFDOPHWKRGV>@
$WWULEXWHVRIFUHDWLYLW\LQFOXGHWKDWLWLVGHWHUPLQHGE\LQGLYLGXDOSURGXFWVUHVXOWVRIYDOXLQJFUHDWLRQ
 LW LV D PHQWDO SURFHVV ZLWK IRFXV RQ RFFXUUHQFH DQG H[SHULHQFHV RI FUHDWLRQ WR XQGHUVWDQG WKURXJK
REVHUYDWLRQDODQGLQWURVSHFWLYHPHWKRGVLWLVGHWHUPLQHGE\PHDVXUHPHQWUHVXOWVRIWHVWV)DFWRUDQDO\VLV
PD\ EH DSSOLHG WR HVWDEOLVK K\SRWKHVHV DQG GHVLJQ WHVWV WKURXJKZKLFK WR H[SORUH LQGLYLGXDOV¶ UHVSRQVHV
&UHDWLYLW\LVUHODWHGWRSHUVRQDOLWLHV,WLVGHWHUPLQHGE\VRPHSHUVRQDOWUDLWVDQGPRWLYDWLRQDOFKDUDFWHULVWLFV
(GJDU(+DUG\EHOLHYHGWKDWFUHDWLYLW\LVOLNHDELUGIO\LQJRXWRILWVFDJHPDNLQJFRQWULEXWLRQWRWKHZRUOG
,WLVKXPDQEHLQJV¶JLIWDQLQVLGHLPSXOVHDFRPELQDWLRQRIDFWLRQVRQH¶VDELOLW\DQGWKHUHVXOWRILQWHJUDWLQJ
YLVLRQVWRXFKHVKHDULQJDQGVPHOOV,WIHDWXUHVDFWLRQSRZHUXQLTXHQHVVYDOXHQRYHOW\DQGVXUSULVHV,WLV
DFWLRQVWKURXJKQHZDQGXQLTXHPHWKRGV,WLVDERXWLQQRYDWLRQFKDQJHVGLVFRYHU\DQGQHZLGHDV>@
5HODWHG6WXGLHV
6RPH VFKRODU H[SORUHG WKH UHODWLRQVKLSV DPRQJ KLJK VFKRRO WHDFKHUV¶ FUHDWLYH WHDFKLQJ LQWULQVLF
PRWLYDWLRQRIFUHDWLYHWHDFKLQJDQGLQQRYDWLYHWHDFKLQJEHKDYLRUVEDVHGRQWKHFUHDWLYLW\V\VWHPWKHRULHVDQG
IRXQGWKDWZKHQVFKRROPDQDJHUVDQGSHHUWHDFKHUVSDLGPRUHDWWHQWLRQRQFUHDWLYHWHDFKLQJDQGFXOWLYDWLRQ
RI FUHDWLYLW\ WHDFKHUV¶ LQWHQWLRQ ZDV KLJKHU $QG WKH IDFWRU ZLWK WKH EHVW SUHGLFWLRQ SRZHU ZDV VFKRRO
PDQDJHUV¶HIIRUWVRQHQFRXUDJHPHQW>@2UVRPHVFKRODUDOORZHGVWXGHQWVWRH[SHULHQFHFUHDWLYLW\WHDFKLQJ
LQSUDFWLFDOGHVLJQSURFHVVHVWKURXJKLQQRYDWLRQRIFXUULFXOXPDQGHGXFDWLRQLQRUGHUWRLQVSLUHFUHDWLYLW\DQG
LPSURYHSUDFWLFDODELOLWLHV>@
)RU GHVLJQ VWXGHQWV WKH NH\V WR VXFFHVVIXO WHDFKLQJ DUH GHYHORSPHQW RI FUHDWLYLW\ DQG LQVSLUDWLRQ RI
WKLQNLQJDELOLW\ ,W LV LPSRUWDQW WKDW VWXGHQWVFDQ WKLQNLQJ DERXWDQGFKRRVH VWUDWHJLHV WR VROYHSUREOHPV LQ
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SUDFWLFDO GHVLJQ SURFHVVHV >@ 7KXV WKHUHZDV D VWXG\ DSSO\LQJ TXDVLH[SHULPHQW GHVLJQ WR H[SORUH WKH
LQIOXHQFHV RI FUHDWLYH WKLQNLQJ WHDFKLQJ RQ VWXGHQWV¶ OHDUQLQJ UHVXOWV DQG IRXQG WKDW WKH FUHDWLYH WKLQNLQJ
DELOLW\RIWKHVWXGHQWVLQWKHH[SHULPHQWDOJURXSZDVLPSURYHG7KHVPRRWKQHVVIOH[LELOLW\DQGXQLTXHQHVVRI
WKHLUZRUNVZHUHEHWWHU WKDQ WKHVWXGHQWV LQ WKHFRQWUROJURXS(VSHFLDOO\ZKHQ WKH WRSLFVRIFUHDWLRQZHUH
UHODWHGWRWKHVWXGHQWV¶RZQH[SHULHQFHVWKH\RIIHUHGIHHGEDFNVPRUHDFWLYHO\+RZHYHUWKLVVWXG\EHOLHYHG
WKDWWHDFKHUVVKRXOGFUHDWHDJRRGOHDUQLQJHQYLURQPHQWDQGFRQWLQXRXVO\PDNHLQQRYDWLRQLQWKHLUWHDFKLQJ
PHWKRGVVRWKDWWKHLUVWXGHQWVFRXOGEHPRUHFUHDWLYHGXULQJOHDUQLQJ$QGSULQFLSDOVRIVFKRROVDWDOOOHYHOV
VKRXOGSD\PRUHDWWHQWLRQ WRWKHWHDFKLQJDQGOHDUQLQJRIFUHDWLYLW\VRWKDW WHDFKHUVDQGVWXGHQWVFDQEULQJ
WKHWHDFKLQJDQGOHDUQLQJRIFUHDWLYLW\LQWRIXOOSOD\XQGHUWKHFXOWLYDWLRQRIWKLVFRQFHSW>@
3LFWXUHERRNVIHDWXUHDUWLVWU\WKURXJKLPDJHVFRJQLWLRQRIOLIHIXQFWLRQDOLW\RIHGXFDWLRQIHHOLQJVWKURXJK
YLVLRQV DQG PLQGV VWLPXODWLRQ RI LPDJLQDWLRQ DQG IXQFWLRQDOLW\ RI FUHDWLYLW\ >@ >@ 6RPH VFKRODU
FRPSDUHGFKLOGUHQ¶VGHJUHHVRIFRPSUHKHQVLRQRIHOHFWURQLFSLFWXUHERRNVDQGSDSHUSLFWXUHERRNVDQGIRXQG
WKDW SDSHU SLFWXUHERRNV KHOSHG WR LPSURYH WKH FRPSUHKHQVLRQ DELOLW\ RI ORZJUDGH VWXGHQWV RI HOHPHQWDU\
VFKRROVZKLOHHOHFWURQLFSLFWXUHERRNVKHOSHG WR LPSURYH WKHLUPHPRU\DELOLW\7KH\ ORYHGERWKHOHFWURQLF
SLFWXUHERRNVDQGSDSHURQHV7KH\GLGQ¶WKDYHVLJQLILFDQWSUHIHUHQFH>@+RZHYHUWKHUHZDVDOVRDVWXG\
VXJJHVWLQJWKDWPRUHG\QDPLFLPDJHGHVLJQVFRXOGEHDGGHGWRSLFWXUHERRNV>@
6RPHVFKRODUEHOLHYHGWKDWDOOWKHHOHPHQWVRISLFWXUHERRNVFRXOGDURXVHFKLOGUHQ¶VIHHOLQJVLQVSLUHWKHLU
LPDJLQDWLRQDQGFUHDWLYLW\H[SDQGWKHLUYLHZVDQGKHOSWKHLUPHQWDOJURZWK7KHUHIRUHLWZDVVXJJHVWHGWKDW
ZKHQFKLOGUHQUHDGSDUHQWVRUWHDFKHUVFDQKHOSWKHPLQRUGHUWRGHYHORSWKHLU LQWHUHVWVLQUHDGLQJ0RVWO\
SDUHQWV DFFRPSDQ\ WKHLU FKLOGUHQ WR UHDG EHIRUH WKHLU FKLOGUHQ VOHHSZKLFK KHOSV WR LPSURYH SDUHQWFKLOG
UHODWLRQVKLSV DQG LPSURYH FKLOGUHQ¶V NQRZOHGJH DQG ODQJXDJH DELOLW\ >@ &KLOGUHQ FDQ XVXDOO\ LQWHUSUHW
PHVVDJHVSLFWXUHERRNVGHOLYHU+RZHYHULIFRQFHSWVIURPSLFWXUHERRNVDUHEH\RQGWKHLUOLIHH[SHULHQFHVRU
FRPSUHKHQVLRQ WKHLU LQWHUSUHWDWLRQV PD\ EH GLIIHUHQW IURP RULJLQDO PHDQLQJV >@ &RQVXPHUV H[SHFW WR
LPSURYH FKLOGUHQ¶ OHDUQLQJ PHPRULHV DQG REVHUYDWLRQ DELOLWLHV WKURXJK LQWHJUDWLQJ LQWHUDFWLYH FRQWHQW RI
GLJLWDOPHGLDZLWKSLFWXUHERRNVIRUWKHSXUSRVHRILQWHOOLJHQFHKHXULVWLF+RZHYHURYHURIFRQVXPHUV
ZRUULHGDERXWFKLOGUHQ¶VYLVLRQVEHLQJLQIOXHQFHGDIWHUUHDGLQJHOHFWURQLFSLFWXUHERRNVIRUDORQJWLPHDQG
DUHQRWZLOOLQJWREX\WKHVHERRNV>@
5HVHDUFK0HWKRGV
&DVH6WXG\
7KHFDVHVWXG\PHWKRGLVDPHWKRGWRFROOHFWHIIHFWLYHGDWDYLDYDULRXVZD\VIRUGHWDLOHGDQGGHHSUHVHDUFK
IRU D VRFLDO XQLW DV D ZKROH ,W GLVFXVVHV D FDVH¶V FKDUDFWHULVWLFV RI DFWLYLWLHV XQGHU FHUWDLQ FRQWH[W WR
XQGHUVWDQGLWVXQLTXHQHVVDQGFRPSOH[LW\7KHSXUSRVHLVWRVROYHSUREOHPVDQGSURYLGHVRXUFHVK\SRWKHVHV
DQGVSHFLILFSUDFWLFDOH[DPSOHV7KHFDVHVWXG\PHWKRGKHOSV WRGHHSO\H[SORUHDVRFLDOXQLW ,WVSURFHVV LV
YHU\ IOH[LEOH ,W LVSHUIRUPHG LQDQDWXUDO VLWXDWLRQ$SK\VLFDOH[DPSOHKHOSVZLWKVWDWLVWLFDOGLVFRYHU\DQG
SURRIRIWKHRUHWLFDOPRGHOV
+RZHYHU UHVHDUFK UHVXOWV DUH QRW JHQHUDO DQG FDQQRWEH DSSOLHG WR XQLWV RWKHU WKDQ WKH FDVH ,W LV DOVR
SRVVLEOHWKDWDFRUUHODWLRQLVPLVXQGHUVWRRGDVDFDVXDOUHODWLRQVKLS5HVHDUFKHUVPD\EHLQIOXHQFHGE\WKHLU
RZQVXEMHFWLYHYLHZVDQGFROOHFWRQO\WKHGDWDWKH\WKLQNDUHQHFHVVDU\,WLVWLPHFRQVXPLQJZLWKKLJKFRVWV
+RZHYHUD ORWRIGDWDUHWULHYHGFDQQRWEHUHDGFOHDUO\RUFRPSUHKHQGHG7KHPHWKRGV WRFROOHFWGDWDIRUD
FDVHVWXG\LQFOXGHYLVLWLQJPHWKRGLQWHUYLHZPHWKRGVXUYH\VPHWKRGREVHUYDWLRQPHWKRGDQGGRFXPHQWV
PHWKRG>@
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'RFXPHQWDU\$QDO\VLV
,Q PDQ\ UHVHDUFK ILHOGV GDWD QHHG WR EH REWDLQHG WKURXJK GRFXPHQWDU\ DQDO\VLV 7KXV GRFXPHQWDU\
DQDO\VLV LV YDOXDEOH ,Q WKH ILHOG RI GHVLJQ UHVHDUFK GRFXPHQWDU\ DQDO\VLVPD\ DOVREH DGRSWHG WR H[SORUH
VRFLDOSURGXFWVIURPDGHVLJQDQGPHDQLQJVEHKLQGWKHUHODWHGVRFLDOEDFNJURXQG'RFXPHQWDU\DQDO\VLVLVD
UHVHDUFK PHWKRG WR GHVFULEH FRPPXQLFDWLRQ FRQWHQWV REMHFWLYHO\ V\VWHPDWLFDOO\ DQG TXDQWLWDWLYHO\ ,WV
IHDWXUHVLQFOXGHEHLQJREMHFWLYHV\VWHPDWLFTXDQWLWDWLYHDQGPDQLIHVW/DVVHZOODQG+ROVWLSURSRVHGVL[:V
IRUGRFXPHQWDU\DQDO\VLVZKLFKDUHZKRLQIRUPDWLRQVRXUFHZKDWLQIRUPDWLRQFRQWHQWZKRP
LQIRUPDWLRQUHFHLYHUVKRZLQIRUPDWLRQFRPPXQLFDWLRQVNLOOVZKDWHIIHFWLQIRUPDWLRQHIIHFWVDQG
ZK\ UHDVRQV WR VSUHDG LQIRUPDWLRQ :KHQ DQDO\]LQJ LQIRUPDWLRQ FRQWHQWV XVLQJ GRFXPHQWDU\ DQDO\VLV LW
H[SORUHVZKDWPHVVDJHVDGHOLYHUHUZDQWVWRGHOLYHU\WRUHFHLYHUVZK\KHGRHVLWKRZKHGRHVLWDQGZKDW
HIIHFWVDUHUHVXOWHGLQ>@
&DWHJRULHV RI GRFXPHQWDU\ DQDO\VLV DUH UHODWHG WR UHVHDUFK JRDOV (DFK UHVHDUFK FDWHJRU\ LV XQLTXH LQ
UHVHDUFK VFRSH DQG OHYHOV FRYHUHG &RQFHSWXDO DQDO\VLV ,W GHVFULEHV HVVHQFHV RU JHQHUDO PHDQLQJV RI D
FRQFHSWRUFRQILUPVGLIIHUHQWPHDQLQJVRIWKDWFRQFHSWLQRUGHUWRFODULI\WKDWFRQFHSW(GLWLRQRUFRPSLODWLRQ
'RFXPHQWV FDQ EH ILOHG DFFRUGLQJ WR \HDUV RI SXEOLFDWLRQ IRU WKH\ PD\ EH KHOSIXO IRU IXWXUH UHVHDUFK
'HVFULSWLYH QDUUDWLRQ $IWHU DQ HYHQW LV GHVFULEHG LQ GHWDLOV WKH VWRU\ FDQ EH QDUUDWHG LQ WLPH VHTXHQFH
,QWHUSUHWDWLRQ DQDO\VLV ,W LV D PHWKRG FRPELQLQJ DQ HYHQW ZLWK RWKHU HYHQWV GXULQJ WKDW SHULRG RI WLPH
&RPSDUDWLYHDQDO\VLV ,W LVDPHWKRGXVHG WRFRPSDUHDQHYHQWZLWK UHODWHGHYHQWV LQRWKHUSHULRGVRI WLPH
TXDOLWDWLYHO\ 8QLYHUVLW\ DQDO\VLV *HQHUDO LQWHUSUHWDWLRQV DUH SURYLGHG WKURXJK WKHRUHWLFDO RU SKLORVRSKLF
DQDO\VLV7KHDGYDQWDJHVLQFOXGHGDWDFROOHFWHGEHLQJWKHPRVWGLUHFWDQGQDWXUDOGLYHUVLILHGGDWDORZFRVW
DQGWLPH7KLVPHWKRGLVSDUWLFXODUO\JRRGIRUORQJWHUPYHUWLFDOUHVHDUFKRUWUHQGUHVHDUFK+RZHYHUWKHUH
DUHGLVDGYDQWDJHVDVZHOOLQFOXGLQJLQFRPSOHWHGDWDFDXVHGE\ELDVHGYLHZVXQUHFRUGHGLQIRUPDWLRQGXHWR
SULYDF\GDWDFRUUXSWLRQVDPSOLQJELDVGLIILFXOW\RIFRGLQJHWF>@
&UHDWLYH7HDFKLQJ
7KHJRDOVRIFUHDWLYLW\HGXFDWLRQ LQFOXGH  WR LQFUHDVHDZDUHQHVVRIFUHDWLYLW\DQG WR WHDFKDWWLWXGHRI
FUHDWLYLW\WRHQKDQFHFUHDWLYLW\WKURXJKSUDFWLFHVWRLPSURYHVWXGHQWV¶PHWDFRJQLWLRQRIFUHDWLYLW\
WRWHDFKFUHDWLYHWKLQNLQJWHFKQRORJ\DQGWRKHOSVWXGHQWVSDUWLFLSDWHLQFUHDWLYLW\DFWLYLWLHV,QWKHDVSHFW
RIPHWKRGVRUVWUDWHJLHVRIGHYHORSLQJFUHDWLYLW\ WHDFKHUVVKRXOGHQFRXUDJHVWXGHQWV WR OHDUQNQRZOHGJH LQ
SURIHVVLRQDO ILHOGV LQVSLUH DQG UHZDUG WKHLU FXULRVLW\ DQG GHVLUH WR H[SORUH WULJJHU WKHLU LQWHUQDOPRWLYH WR
OHDUQEXLOGWKHLUFRQILGHQFHDQGZLOOLQJQHVVWRWDNHULVNVKHOSWKHPIRFXVRQPDWXULW\DQGVHOIFRPSHWLWLRQV
LQFUHDVH WKHLU IDLWK WR VXSSRUW FUHDWLYLW\ SURYLGH WKHP RSSRUWXQLWLHV WR FKRRVH DQG H[SORUH GHYHORS WKHLU
DELOLWLHVRIVHOIPDQDJHPHQWDQGWHDFKWKHPWHFKQRORJLHVRUVWUDWHJLHVWRSURPRWHWKHLUFUHDWLYLW\>@
:KHQ WHDFKLQJ VWXGHQWV WR FUHDWH SLFWXUH ERRNV WHDFKHUV FDQ LQVSLUH WKHLU FXULRVLW\ DERXW QHZ WKLQJV
GHYHORS WKHLU DELOLWLHV WR REVHUYH WKLQJV LQ WKHLU OLYHV SURYLGH WKHP HQYLURQPHQWV DQG RSSRUWXQLWLHV IRU
LPDJLQDWLRQFUHDWLYLW\VKDUSSHUFHSWLRQDQGIOH[LEOHUHDFWLQJDELOLW\SD\DWWHQWLRQWRWKHLULQVWLQFWOLVWHQWR
WKHLULGHDVDERXWFUHDWLRQDQGJXLGHWKHPWRSXWLQWKHLUSDVVLRQVDQGFRQFHQWUDWLRQVWRWKHLUZRUNV)RUHYHU\
WHDFKHUVWXGHQWGLVFXVVLRQFRQFOXVLRQVFDQEHPDGHODWHULQVWHDGRIJLYLQJXSVWXGHQWVHDVLO\VRWKDWVWXGHQWV
FDQ PDLQWDLQ WKH DELOLW\ WR PDNH FKDQJHV IOH[LEO\ 6WUDWHJLF WKLQNLQJ LV WR JR IURP FRPSOH[ WR VLPSOH E\
VXPPDUL]LQJ PDLQ WKUHDGV LQ FRPSOH[LW\ DQG FKDRV ILQGLQJ VDPH DELOLWLHV LQ GLIIHUHQW SODFHV DQG KDYLQJ
VWURQJPRWLYHWRXQGHUVWDQGFKDUDFWHULVWLFVRIW\SHVRUPHDQLQJVLQLW>@
40   Ruilin Lin /  IERI Procedia  2 ( 2012 )  36 – 42 

'HVLJQ$FKLHYHPHQWV
7KLVVWXG\UHTXLUHGVWXGHQWVWRJLYHDQRUDOUHSRUWRIWKHLUSLFWXUHERRNFUHDWLYHZRUNVDQGH[SHULHQFHG
GHVLJQHUVIURPWKHLQGXVWU\ZHUHLQYLWHGWRVFRUHWKHVHZRUNVEDVHGRQFOHDUSUHVHQWDWLRQRIWRSLF
FRPSOHWHQHVVRI LGHDULFKQHVVRIFRQWHQWDQGFUHDWLYLW\7KHZLQQLQJZRUN
ZDV ³7KH &RORU &LW\ DQG WKH %ODFNDQG:KLWH &LW\´ )LJ  7KH UHVXOWV RI WKH LQWHUYLHZV $ WK JUDGH
HOHPHQWDU\ VFKRRO VWXGHQW WKRXJKW LWZDV QLFHEXW WKH VWRU\ FRQWHQWZDV WRR VKRUW $ VW JUDGH HOHPHQWDU\
VFKRRO VWXGHQWFRXOGQ¶WXQGHUVWDQG WKH VWRU\+HQHHGHGH[SODQDWLRQ IURPDGXOWV3LFWXUHERRNVZLWK IHZHU
WH[WVZHUHPRUHVXLWDEOHIRUORZJUDGHVWXGHQWV+RZHYHULIDVWRU\ZDVLQYROYHGLQKLJKOHYHOWKRXJKWVHYHQ
FKLOGUHQFRXOGUHDGVWLOOWKH\FRXOGQ¶WXQGHUVWDQGWUXHPHDQLQJVEHKLQGWKDWVWRU\2QWKHFRQWUDU\PLGGOH
JUDGHVWXGHQWVFRQVLGHUHGSLFWXUHERRNVZLWKIHZHUWH[WVWRRVLPSOHDQGXQDWWUDFWLYH
S&RYHU S2QWKHHDVWRIWKH
VXEXUEVWKHUHZDVDFLW\
FDOOHG%ODFNDQG:KLWH
&LW\
S7KHUHZHUHRQO\WZR
FRORUVLQWKHFLW\EODFN
DQGZKLWH
S7KXVDOOWKHUHVLGHQWV
ZHUHXQKDSS\
S(YHU\GD\WKH\
VWULFWO\JRWRZRUNDQGJHW
RIIZRUNRQWLPH
S7KHPD\RURIWKH
%ODFNDQG:KLWH&LW\
ZDVWURXEOHG
S+LVFLWL]HQVNQHZ
QRWKLQJDERXWKDYLQJIXQ
S5LJKWQH[WWRWKH
%ODFNDQG:KLWH&LW\
WKHUHZDVDQRWKHUFLW\
FDOOHG&RORU&LW\
S,QWKDWFLW\WKHUHDUH
FRORUVHYHU\ZKHUH
S(YHU\RQHWKHUHZDV
KDSS\
S7KH\VSHQWDOOGD\
SOD\LQJRXWGRRUV
S7KHLUPD\RUZDV
DOVRWURXEOHG
S+LVFLWL]HQVNQHZ
QRWKLQJDERXWZRUNLQJ
S2QHGD\WKHVHWZR
PD\RUVEXPSHGLQWRHDFK
RWKHULQWKHVXEXUEV
S7KH\WDONHGDERXW
WKHLUWURXEOHV
S7KHPD\RURIWKH
&RORU&LW\KDGDQLGHD
S7KH\GHFLGHGWR
FRRSHUDWHDQGPL[WKH
FRORUVIURPERWKFLWLHV
S7KHFLWL]HQVRIWKH
%ODFNDQG:KLWH&LW\DQG
WKRVHRIWKH&RORU&LW\
ZRUNHGWRJHWKHU
S+HQFHIRUWKWKH\DOO
ZRUNHGKDUG
SDQGNQHZKRZWR
UHOD[DIWHUZRUN
S$QG« SSHRSOHLQWKHVHWZR
FLWLHVOLYHGKDSSLO\HYHU
DIWHU
S,QVLGHSDJH S%DFNFRYHU
)LJ7KH&RORU&LW\DQGWKH%ODFNDQG:KLWH&LW\
'LVFXVVLRQVDQG6XJJHVWLRQV
&KLOGUHQORYHWRUHDGSLFWXUHERRNV*RRGSLFWXUHERRNVLQVSLUHWKHLUSRVLWLYHWKLQNLQJDERXWSHRSOHHYHQWV
DQG WKLQJV 7KLV VWXG\ DSSOLHG WKH FDVH VWXG\ PHWKRG IRU FUHDWLYH WKLQNLQJ DQG GHVLJQLQJ 7KURXJK
GRFXPHQWDU\ DQDO\VLV LQIRUPDWLRQ UHTXLUHG ZDV VXPPDUL]HG DQG DQDO\]HG ,Q WKH SURFHVV RI LQQRYDWLYH
WHDFKLQJ DQG OHDUQLQJ LQ D EDVLF GHVLJQ FXUULFXOXP FKLOGUHQ¶V SLFWXUH ERRNVZHUH FUHDWHG 7KH GLVFXVVLRQ
WHDFKLQJ PHWKRGZDV DGRSWHG IRU WKH SXUSRVH RI LQVSLUDWLRQ RI FUHDWLYHZRUNV )LQDOO\ WZR WHDFKHUVZLWK
SURIHVVLRQDOGHVLJQEDFNJURXQGVZHUHLQYLWHGWRVFRUHWKHZRUNV³7KH&RORU&LW\DQGWKH%ODFNDQG:KLWH
&LW\´ZRQWKHILUVWSUL]H,QRWKHUZRUGVWKLVZRUNZLOOEHVXEPLWWHGWRDFRPSHWLWLRQRIFUHDWLYHGHVLJQ7KH
DGYDQWDJHVDQGGLVDGYDQWDJHVRIWKDWSLFWXUHERRNLQJHQHUDODUHVXPPDUL]HGEHORZDVUHIHUHQFHVIRUIXUWKHU
PRGLILFDWLRQ
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$GYDQWDJHV
 0DWXUH LOOXVWUDWLRQ /LQHV XVHG IRU VKDSLQJZHUH EHDXWLIXO 7KH LPDJHVZHUH EDODQFHG DQGZHOO
DUUDQJHG7KHFKDUDFWHUVRIWKHVWRU\ZHUHYLYLG
 ' IHHOLQJ 7KH VNLOOV WR FUHDWH FRORU GLIIHUHQFHV XVLQJ FRORU SHQFLOV FUHDWHG D ' IHHOLQJ IRU WKH
LPDJHV
 &RORUFRPELQDWLRQ/RZWRQHFRORUVZHUHDSSOLHGWRSUHVHQWVWULFWDQGPRGHVWSHUVRQDOLWLHVRISHRSOH
DQGKLJKWRQHFRORUVZHUHDSSOLHGWRVKRZSHRSOH¶VUHOD[LQJDQGKDSS\PRRGV7KHLPDJHFRQWUDVWZDVYHU\
VWURQJPDNLQJWKHSLFWXUHERRNVPRUHWHQVHG
 ,QQRYDWLYH FRQWHQW 7KH FKDUDFWHUV DQG WKH VWRU\ ZHUH FUHDWHG ZLWK FRORU FRPELQDWLRQV ZLWK
FKURPDWLFV,WZDVYHU\FUHDWLYH
'LVDGYDQWDJHV
 6WRU\FRQWHQW7KHFKDUDFWHUVDQG WKHVWRU\FRXOGKDYHEHHQPRUHGLYHUVLILHGDGGLQJPRUHRYHUDOO
DHVWKHWLFIHHOLQJ
 7H[WFRQWHQW0RUHWH[WXDOGHVFULSWLRQVFRXOGKDYHEHHQDGGHGWRGHVFULEHWKHVLWXDWLRQVVRWKDWWKH
FRQWHQWZRXOGQ¶WEHVRVLPSOH
 0L[HGPHGLD7KHFRORULQJVNLOOVXVLQJPL[HGPHGLDZLWKDOONLQGVRIFRORUVFRXOGKDYHEHHQDSSOLHG
WRDGGPRUHDHVWKHWLFIHHOLQJWRWKHLPDJHV
 3UHFLVHFRORUFRPELQDWLRQ7KHFRORUFRPELQDWLRQ UXOHV VKRXOGKDYHEHHQFOHDU IRUH[DPSOHRQO\
EODFNDQGZKLWHFDQEHXVHGLQWKH%ODFNDQG:KLWH&LW\
5HIHUHQFHV
>@&:DQJ2QWKHLQVSLUDWLRQRIFUHDWLYHWKLQNLQJIRUHQJLQHHULQJVWXGHQWV,QWHUQDWLRQDO&RQIHUHQFH
RQ,QIRUPDWLRQ7HFKQRORJLHVDQG$SSOLFDWLRQVLQ(GXFDWLRQSS
>@&<+VX%\$QDO\]LQJWKH5HDGHUV*URXSRI3LFWXUH%RRNVWR6HHWKH3URPRWLRQRI3LFWXUH%RRNVIURP
3XEOLF/LEUDULHV'HSDUWPHQWDQG*UDGXDWH,QVWLWXWHRI/LEUDU\DQG,QIRUPDWLRQ6FLHQFH1DWLRQDO7DLZDQ
8QLYHUVLW\0DVWHUGLVVHUWDWLRQ
>@(0/LDQG=<+XL&UHDWLYH7KLQNLQJ1HZ:XQ&KLQJ7DLSHL
>@+<HDQG0*HQJ6WXG\RQWKH0HWKRGRI'HYHORSPHQWLQ'\QDPLF3LFWXUH%RRNV,QWHUQDWLRQDO
&RQIHUHQFHRQ0XOWLPHGLD7HFKQRORJ\SS
>@.6-DQH<RXQJ&KLOGUHQ¶V,QWHUSUHWDWLRQRIWKH&RQFHSWLRQRI)ULHQGVKLSIURP3LFWXUH%RRNV
'HSDUWPHQWRI(DUO\&KLOGKRRG(GXFDWLRQ1DWLRQDO+VLQFKX8QLYHUVLW\RI(GXFDWLRQ0DVWHUGLVVHUWDWLRQ

>@.</L&6+DXDQG<&+XDQJ7KHLQIOXHQFHRILQIRUPDWLRQWHFKQRORJ\LQWHJUDWHGLQWRWKHFUHDWLYH
WKLQNLQJLQVWUXFWLRQRIWKHSURIHVVLRQDOPDFKLQHU\VXEMHFWVRQWKHVWXGHQWV
FUHDWLYLW\,QWHUQDWLRQDO
&RQIHUHQFHRQ(OHFWULFDODQG&RQWURO(QJLQHHULQJSS
>@/0/HYLQ&KLOGUHQ
VXQGHUVWDQGLQJRILPDJHU\LQSLFWXUHERRNV,QWHUQDWLRQDO&RQIHUHQFHRQ
$SSOLHG,PDJHU\3DWWHUQ5HFRJQLWLRQ:RUNVKRSQGSS
>@0.DR5HVHDUFKLQ(GXFDWLRQ'LQJ0DR7DLSHL
>@07;KLDR7KHRU\DQG3UDFWLFHRI'HVLJQ&UHDWLRQ:XQDQ7DLSHL
>@5+/LX$6WXG\RI(OHPHQWDU\6WXGHQW5HDGLQJ&RPSUHKHQVLRQE\(OHFWURQLFDQG3DSHU&RORULQJ
%RRNV'HSDUWPHQWRILQIRUPDWLRQPDQDJHPHQW6KX7H8QLYHUVLW\0DVWHUGLVVHUWDWLRQ
>@6+&KDQJ&UHDWLYLW\7KHRU\6NLOODQG7HDFKLQJ:XQDQ7DLSHL
>@6+&KHQ7KH8VLQJ6LWXDWLRQDQG&KDUDFWHULVWLF5HVHDUFKRI3LFWXUH%RRNIURP(OHPHQWDU\6FKRRO
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7HDFKHUV,QVWLWXWHRI3XEOLVKLQJ	&XOWXUDO(QWHUSULVH0DQDJHPHQW6WXGLHV1DQKXD8QLYHUVLW\0DVWHU
GLVVHUWDWLRQ
>@66*XDQHWDO'HVLJQ5HVHDUFK0HWKRGV&KZD7DLSHL
>@::/LQ7KHUHODWLRQVKLSEHWZHHQWKHVFKRROJDWHNHHSHUV
DWWLWXGHWRFUHDWLYLW\DQGWHDFKHUV
FUHDWLYH
WHDFKLQJ(GXFDWLRQDO5HYLHZ'HSDUWPHQWRI(GXFDWLRQ1DWLRQDO.DRKVLXQJ1RUPDO8QLYHUVLW\YROSS

>@<*DRDQG;/L7RLQQRYDWHWKHWHDFKLQJRIVRIWZDUHHQJLQHHULQJLQRUGHUWRWUDLQVWXGHQW
VFUHDWLYH
WKLQNLQJLGHD,QWHUQDWLRQDO&RQIHUHQFHRQ(GXFDWLRQ7HFKQRORJ\DQG&RPSXWHUYROSS99

